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As mentioned above, p. 444, the production of sulphate of copper has been discarded in favour of the precipitation of copper by electrolysis, in the ordinary sulphuric acid process. The acid is also carefully recovered, so that the loss is probably less than in the Gutzkow process.
The New Gutzkow Process.*—If a large amount of acid is used for the boiling, not only is the silver more completely dissolved and the operation greatly expedited, but the presence of a high percentage of copper does not hinder the parting, as it is kept in solution by the excess of free acid. Thus, for ordinary dore silver, Gutzkow proposed to use four parts of acid to one of bullion; for bars containing 20 per cent, of copper six parts of acid; for still baser bullion, more "acid, and so on, never losing more than one part of acid for one of bullion, and recovering the remainder.
The charge for a pot 4 feet in diameter and 3 feet in depth is 400 Ibs. of dore silver ; the pot is flat-bottomed, with a basin-shaped pocket or well in the centre which is useful for the collection of the gold. The bullion is first attacked by fresh acid of 66° B., run in by gravity from a large tank, and, when most of the silver has been dissolved, mother liquor from a former operation is added, a pitcher-full at a time, until the charge is completely dissolved, which takes from four to six hours. The fire is then moderated and the pot filled with mother liquor to within 1 or 2 inches of the top, when the temperature of the acid will have been so far reduced that only faint fumes are discernible. If no fumes are visible the acid is too cold and some silver sulphate will be precipitated, but otherwise the large excess of acid will keep it in solution. The well-stirred charge is now allowed to settle, which is perfectly accomplished in ten minutes, as the yellowish slowly-subsiding persulphate of iron is transformed to a greenish flocculent compound by the water,in the mother liquor, and this settles quickly and carries-all suspended matter to the bottom. More iron is dissolved from the kettle than in the ordinary process, owing to the greater dilution of the acid used in boiling.
The solution is now siphoned from the kettle by means of a £-inch gas pipe into a large cast-iron vessel, only about ] foot deep, standing in a larger vessel which can be filled with water for cooling the charge. Steam is blown into the still hot acid solution through a lead nozzle, -J inch in diameter, pointing vertically downwards. This both dilutes and warms the solution, bhe heating being necessary in order to prevent crystallisation of the silver consequent on the dilution. As soon as the dilution has proceeded sufficiently far to ensure the crystallisation of the hard yellow monosulphate instead of the soft white bisulphate of silver, a point which is found by dipping out small quantities at intervals, and observing their behaviour on cooling, bhe steam is shut of! and the vat cooled with water and left all night. The silver crystals form a coating of about 1 inch thick, which is contaminated with copper sulphate if the mother liquor, by repeated use, has become saturated with it. The mother liquor is now pumped back into the acid storage tank by the creation of a vacuum, and the crystals of sulphate of silver are detached with an iron shovel and thrown into a filtering-box provided with a false bottom. Cold distilled water is sprinkled on the charge, and is allowed to filter through it and flow back into the crystallising vat, until the greater part of the free acid has been removed. The steam is then
1 This is fully described by Gutzkow in the Eng. and Mng. J., Feb. 28, 1891, p. 257, and May 7, 1892, p. 497, from which this account is summarised.

